Educational technology can best be defined as technology in education and technology ofeducation. This paper sets out to summarize the present position of both these aspects in relation to medical education. As in any other technology, success depends on the purpose and on the manner of its application. Disappointment and disenchantment are bound to ensue if techniques are applied inadequately or towards the solution of an inappropriate problem. It would be equally fatal to expect too much of technology or to underrate its complexity in medical education. Neither aspect of educational technology can be expected to ease the responsibilities of teaching; at their best they will contribute to greater efficiency and effectiveness of learning. However, further research and development will be required before the full potential of educational technology can be achieved.
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Technology in Medical Education
The range of technical devices which can be applied in medical education includes:
(1) Books, journals, duplicated notes, programmed texts.
(2) Exhibitions, posters, wallcharts. While some of these devices will be particularly suitable for groups, others are more specifically designed for individual study. For example, the overhead projection and 35 mm transparencies would make little sense when used by the individual student, as they are designed to project a magnified image for groups ofstudents.
These aids to learning can be further classified according to whether they are designed to be the primary carrier of information, as for instance the textbook, or whether they are intended to play a subsidiary supporting role, for example 35 mm transparencies during a lecture. Table 1 offers a survey under these headings. Even when one of these aids is designed to be the primary carrier of information, it should not be expected to enable the student to achieve the total learning task. Almost invariably further opportunities for learning will be required since the acquisition of understanding, knowledge, skills and attitudes is a cumulative process; for instance, the individual leaming course in general pathology at the University of Rotterdam was found to be successful only when coupled with regular small group discussions (Verbrugh et al. 1971) .
When technology is to be used as a secondary or supporting carrier of information, it can act as an aid to imagination and as an aid to experience (Engel 1966) . Images and sounds can aid the student's imaation by letting him see and hear something he has not seen or heard before, for example, a high-speed film which presents the reduced rate of vibration of a diseased vocal cord, or the quality of speech in a myxcedematous patient. Experience can be enlarged by presenting a range of clinical signs or appearances which illustrate the variables of a disease entity, or by presenting the effect of treatment over a period of time. These attributes of audiovisual aids in a supporting role can be applied in a wide range of learning situations other than the orthodox lecture. For example, the National Board of Exami-771 29 While film can recreate reality by portraying movement, either in real time, accelerated or slowed down, television can add a sense of the immediate ('this is happening now') and transport the signals of sound and vision from a remote location to an unrestricted number of audiences (Engel 1963) . Pictorial exhibitions can offer a ready survey to introduce or to summarize the component aspects of a topic. Programmed texts and computer-assisted learning programmes are specially designed to exploit our present knowledge of the learning process. This includes motivation, active participation and immediate access to knowledge of whether successful learning is taking place. While the computer makes random access to information possible as well as a wide variety of possible responses in its dialogue with the student, programming is a complex and protracted task.
This outline of the properties and uses of technology in education may serve to underline two major gaps in our present knowledge. There are as yet no firm guidelines for the selection of an optimum aid or method to assist the student to attain a specific learning goal (Briggs et al. 1967 ). It is not a foregone conclusion, for example, to select film as the obvious medium to prepare students for a practical task; by no means all the experimental evidence at our disposal would support such a decision. The other serious gap in our knowledge is concerned with ground rules for the design of effective learning material. There is an urgent need to evolve grammars, as it were, for the design of films, television presentations, audiotapes and exhibitions, if the time and effort required for their design and production is to assure a greater educational effectiveness when compared with orthodox, less rigorously structured teaching (Engel 1971) .
Other related problems are concerned with the ready availability of critical information on nonprint learning material and with inexpensive procurement of learning materials produced elsewhere. A textbook is usually readily available from a number of sources, and it is relatively easy and quick to assess whether it is up to date, accurate, sufficiently comprehensive, and so on. Not so with films, audiotapes and videotapes. They are normally available in restricted numbers only and from a limited number of sources. In addition, they require special apparatus for their inspection, and this must be done in real time; random sampling may be quite inadequate and even misleading (Engel 1970) . Furthermore, they are not inexpensive to produce and they are not likely to be acquired by the individual student as a part of his private library. However, unlike the mass-printed textbook, magnetic recordings, whether sound or vision, lend themselves to ready alteration and adaptation to local needs, and further limited numbers of copies can be made. A liberal and inexpensive approach to the exchange of non-print learning materials is thus desirable and possible (Engel 1971).
Technology ofEducation
Although there is still no single theory of learning which can serve as a firm base for the practice of higher education, sufficient is known to attempt a transition from education as an empirical art to a more systematic approach. This is based on the concept that teaching can be defined as the responsibility of providing opportunities for learning. The implication here is that learning requires conscious intellectual participation by the student and that passive reception from a subject specialist, as during a lecture, is not enough. Several further implications flow from this philosophy. It is clearly not possible to offer appropriate learning opportunities, unless there is Section ofLaryngology 773 first a clear specification of the learning objectives what the student should be able to do as a result of learning. If the learning is to be neither too elementary nor too advanced, and if the student is to make optimum use of the learning opportunities offered to him, it will be essential to base the learning on the student's existing understanding, knowledge, as well as competence, and sometimes even his attitudes. When learning is based on clearly stated learning objectives, it is also possible for the teacher to assess the effectiveness of the opportunities for learning which he has offered to his students. If learning objectives have been stated in terms of what the student should be able to do, in order to demonstrate that he has learned successfully, the appropriate test questions or problems will suggest themselves. This more systematic approach to teaching has led several medical schools to experiment not only with new curricula but also with an increased emphasis on individual learning, where the student can select from the learning materials made available to him. New forms oftesting, continuous assessment rather than once-for-all examinations, and elective periods are all a part of this development. One of the implications of this technology of education is a trend towards the planning of audiovisual aids as an integral part of an educational programme based on learning objectives (WHO 1972 The Use of Audiovisual Aids in Laryngology So many of the skills required in the practice of otolaryngology depend upon good lighting in order to see disease; since that which can be seen can be photographed, then otolaryngology should be an ideal subject for using audiovisual aids in teaching.
Essentially there are two people involved in teaching, the teacher and the pupil. The teacher must explain his subject matter so that others understand it, and, perhaps, infect his pupils with his own enthusiasm for his subject. To do so he should use those methods most suited to his own technique. Few lecturers are excellent in every respect. Lecturing, ward teaching and surgical demonstrations require different skills and often different personalities. If anyone is deficient in any respect, other members of the department may offset this. Apart from patients, the audiovisual aids available to him are paper and pencil for individual teaching, blackboard and chalk for small groups, teaching charts and boards for display, overhead projector and slides, tape-slides and tape-films with or without programming for individuals and groups, and films.
An undergraduate or graduate obviously has the intellectual capacity to cope with properly presented material, so long as he can understand the language. Pupils tend to remember facts and concepts they understand, and vivid experiences are those most readily recalled. A pupil's response is greatest when he is actively engaged and particularly when his future is assured by early incorporation into a profession. Medicine is therefore an ideal subject for pupil and teacher. The pupil learns from lectures, ward rounds, demonstrations of patients, display material and equipment, by observation, by being given responsibility and acquiring experience, and supplementing this by studying textbooks and journals. The best audiovisual aid is the patient but in the short time available not all diseases can be demonstrated and therefore lectures, textbooks and audiovisual aids are essential additions.
Pupils like to be taught in small groups with a question and answer service to hand. Audiovisual aids presented without ready advice and personal answering service are disliked and many students cease to use self-teaching aids and prefer textbooks and discourse with graduates at all levels.
In assessing the value of audiovisual aids in a particular subject, the place of that subject should be seen in the overall plan of an integrated medical curriculum. In 1962, the University of Newcastle upon Tyne altered its medical curriculum and divided it into four stages. The first stage occupies four terms and is related to human structure, function, growth, psychological and social relationshipsin other words, anatomy, physiology, some psychology and social medicine. The second stage, which fills the next two terms, deals with pharmacology, general pathology, microbiology and biochemistry. The third stage, covering two years, provides theoretical teaching in seventeen integrated courses based on the systems of the body while the students rotate through clinical appointments. In the final year there are
